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In November 1973, the National Aerpnautics and Space Adhinistrat;on‘

.‘.‘(¥ASA) asked the National Academy of Engineering* to conduct a sulmmer study

of futdre applications of space syStems, with particular emphasis on.practical
approaches, taking inté consideration socioeconomic benefits, NASA asked tfat

the study also consider how these applications would ipfluence or Be influenced °
by the Space Shuttle System, the principal space transpoytation system of the .
lggﬂ's., In .December 1973, the Academy agreed to perform the $¥udy and assigne .

’ -

»

" the task-to the Space Applications Board .(SAB).* _ RN
+ In the summers of 1967 and 1968, the National Academy of Sci§§§%3 hag
< convened a grodp of eminent sciéntists and engineers tojeterminé what research
‘afid de¥elopment was mecessary to permit the exploitation’ of useful applications

* . “of earth-oriented satellites. ‘The SAB concluded that since the NAS study,

operagional weather and communications satellites and the successful-first
year of use of the experimental Earth Resources Technology Satellite had demon-
,Stratéd conclusively a technglogical ‘capability that could form a foundation °

‘v for expanding the useful applications of space-derived infotmation and 'séryices, -

ard that it was now.necessary to obtain, from a broad cross-seczion of potential

users, new 1deas and needs that might guide the development of future space

systems -for practical applications \ att ’ i
After, discussionsewith RASA and other interested féderal agenciés, it

ras ,agreed that a major-aim of the "summer study" should be to involve, and

to attempt tQ understand the heeds of, resource managers. and other decision-

* makers "who had‘as yet only considered space systems as experimgntal rather B
than as useful elements of major day-to-day operational iftformation and sefvice
systems. Under'the general direction of the SAB, then, a representative group.
of users and potential users conductéd an-intensive two-week Study to define
user needs that might be met by ihfermation or services derived from earth-
orbiting satellites. This work was done in July 1974 at-Snowmass, Colorado.

For the study, nine user-oriented panels were formed, comprised of present
or potential public*®and private users, including businessmen, state and local
government officials, res'ource managers, and dthg; decision-makers. A number

LS

5

r .

- *Effective July 1, 1974, the National Academy of Sciences and the Na;ional
Academy of Engineering reorganized the National Research Council into eight
assemblies and commissions. All National Academy -of Engineering program units,
including the SAB, became the Assembly of Engineering. " -
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of ¥cientists and te@hnologists also participated; functlonlng essentially a
as expert consultants. The a551gnment made to the panels -included reviewing .
‘progress in space applications since the NAS study of 1968* and defining user -
_needs potentially capable of being met by space-system applications. User | .

- Spec1alxsts, drawn from federal, state} and locil governments and from buszness
and'gndustr), were impaneled in the f0110h1ng fields:

’

.

<. " Papely 1: Weather and Climate

Panel - 2: Uses of Communications ' o
. Pa¥1 3: ‘Land Use Planning o '\ "
. ‘7 : . _ Panel 4: Agriculture, Forest, and Range .
. Pdnel 5: Inkand Water Resources. - - 4 !
. P Panel ' 6: Extractable Resources ,
-~ JPanel 7: Environmental Quality ot . -t ’
Panel 8: Marine and Maritime Uses
. Panel, 9. Materlals-Processing in, Space
‘ b/
* In addition, ®o study the socioeconomic beneflts the anfluence of tech-
nology, ard the 1nterface with space transportation systems- the foIlowlng ) X
.- Dpanels (termed interactive panels) were convened: '
Co- ¥ .. Panel.10: Institutional Arrangements . T
. - +  Panel.ll: Costs and Benefits - .

_Panel 12: Space Transportation
Panel 13: Information Services and Information Proce551ng
Panel 14: : Technology

As a ba51s for their deliberations, the latter groups used needs expressed

.t by the user panels A substantial amdunt of interaction with the user paneis
.’ was designed into the study plan and was found to be both de51rab1e and neces-
' sary.

The major part of the study was accompli%hed by the panels. The functlon
of the SAB was to review the work of the panels, to evaluate thejr f1nd1ngs
and to derive from their worh an integrated set of major conclusions angd ‘recom-
“mendations. The Board's findings,'which include certain significant recommen-
dations from the panel reports, as well as more general ones arrlved at by

« considering the work of the study as a whole, are contained in a report pre-
pared by the Board.** o

It should be emphasized that the study was, not designed.to ‘make detailed

assessments of all of the factors which should be considered in establishing
priorities. In sque.cases, for example, options other than space systems for .
accomplishing the%%%@g objectives may need to pe assessed; requ%;ements for

-

. - . ’ U
. ‘~ ‘g . l'
*National Research Council. (Useful Applications of Earth-Oriented Satellites,
Report of the Central Review Cormittee. National Academy of Sciences,
Washington, D.C., 1969. -
, **Space Applieations Board, National Research Counc11 Practical Applications
o/ Space Systems. National Academy ef‘Sc1ences Washington, D.C., 1975.°
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institutional or organizational support may need to be appraiseds; multiple
uses of systems may need to be evaluated to achieve the most efficient and
economic returns. In some cdseé, analyses of“¢osts and.benefits will be needed.
“In this connection, specific cost-benefit studies were not conducted as a part
of the two-week study. Recommendations for certain-such analyses, however,
appear inthe Board's report, together with recommendations designed to provide -
an imprgzéggbasis upon which to.make cost-benefit "dssessments. .
’ Inrsum, the study was.designed to provide -an opportunity for knowledgeable
and experienced, users, expert in their, fields, td express theig needs for
information or services which might (or mightynot) ‘be- pet by space systens,
and to relate gthe present and potential capahllities of space systems to their
needs. The study did not attempt'to examine in detail the scientific, -techni-=
cal, or economic bases for the needs expressed by the users. . .
! The SAB was impressed by’ the quality of-the panels' work and has askéd
that thair reporié be made available as supporting doeuments for the -Board's :
repoft. While t® Board is in general accard with the ‘panel Teports, it does
not necessarily endorse thet in every detail.’ . " '

The conclusions and recommendations of this panel report should be con-
sidered within.the context 'of the report Prepared by the.Space Applications ..
Board. The views presented in the panel reporﬁbrepresgnt the general “consensus

of the pangl. Some individual ‘members of the panel may -not agreg with'every ,
con¢clusion or recommendation contained in the re . ? . :7’ . .t
. - : S -t .
\ ’/; ’
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The Nationat Aé.ronah'tics and Spage Act of 1958 (P.L. 85-568) established,’w '

' as nationalspolicy, that aeronautical 'and space activities of the United States

' ‘should be devoted to peaceful purposesyfor the benefit of all mankind." The
National Aesonautics. and Space Adm‘inithratgon (NASA) was charged ‘with ‘Tesponsi- r

.. " bility to: . . . -
. 4 T . : ' - . . - ' e T LTS &5-.
= "(1) plan, direct’ and canduct, aeronautical and space activities;-
. _Y(2) .. artamge for participation by the scisntific commufiity in plan- , . °
' ‘ ning scientific measurements and observations to be made through !
e use of' aero’nautical_. and space vehitlés, and. conduct or’arrange - y .
. : for the. conduct of ‘such measurement$ and obsexvations; and~ ' R
) . Yo e - N . . ° .
. . > D . b3
.o - > . . - s . M
v v+ "3) preyide for the widest practicablé and appropriate .dissemination

. of infomatioz;_‘_ concerning its.activities and the zes_izlts t‘hereo.f."\ .
The progfess made in fulfilling theseycharges serves s a dramatic example . -
of vhat can be achieved in ‘a carefully planned;, weéll-managed, and ,technically - -
sound national effort relying ég the. capaBilities.of *all sectors of the nation.’ .
+» Less than a defgde and a'half after pussage of the act initiating the U,S. space _ . @
‘Program, an entirely new tecggnological capability l}gd{bg.e_n '-deveiop,e;i}a_nd demon- .. 2 -
- strated. It provided an important extension to,outsground, air, and sea ,capabil-
, - ities for a wide range of uses that benefit mankihd. Indeed, operational ‘satel-
C lites-have already signifigantly changed technological approaches in the fields,

i_,i;)f weather and communications and hdve h‘:izd'bé‘:iei;'iéia} influences throughout the - ¥
.» VWorld. Space systems that survey earth Tesources are.servir;’g“fexperimental uses, .
o \ clearly éemonstrating the capability jf providing large amourts of.i,nfdr_mat"nn. S

LY

about *a #idé variety of. ynamicy cHaracteristics of the earth.s o .

. The_U.S. and the rest of the world, however, have only scpatche'cl the sur- | i
face of potential useful applications of fpacé technology. The United States .

has-gqot yet cbmgitgéd its¢lf to a progran designed to-assyre the widest fr&cti— :
e ~~cahfe’ise§ul application of this hew capability .. .&voted to peaceful purposes .
¢ for the bemefit of all mankdnd." i e s 2 . - .

. ) . . v : : /.
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The Panel on Instjtutioflal Arrangements believes that space systems capabll—
. ities are.now at the stage where an effort to apply those capabilities 1s
. warranted. Achieving 'full return op U.S.” space investments will fequire a ,

deliberate program to apply space systems (1) as a supplement to existing ground,
sea, and air systems, (2) as a more effective alternative to present methods, .
and (3) as a means of providing preV1ously nonexistent capabilities. The PaneI'
recognizes that such an effort will require continuing federal investmen& in !

j(\technologlcal research, development, and demonstratiow act1v1t1es. The Panel
believes that federal fundlng will be required -- and should be ‘provided -~ for
rnany qser-erlented institutional and infrastructure developmental activities

that willyconstitute”a.major part of this new phase of the national space program.

In this phase,sthe Panel believes it is to encourage funding as well
. & in-kind support from state: and gpvernme s and from privaté organiza-
tions that in many’cases will be thé,/ATpYementers imnapplying space technology.
4 In defining institutional arrangements to assure the widest practicable
« application of space systems, the Panel has cqnsldered a number of factors.,
Among them are- the following: . .
.ow -« . ot ’ ) : . .-

Many federal state, and local government. agenc1es, private groups,
and,lnternaﬂlonal organizations are involved in -activities that can
. « ~behefit from space systems. .

~ ' \ .

. . There are very few fields in which the- -potentia] user commumity

‘ (users within federal, state, and local government and agenc1es in

AT the‘pravate sector) 'is sufficiently well aggregated to assure that !

.  user intetksts and needs can be adequately represented by a single = *
group. , Generally, it ;.5 difficult for -intergsted federal: d4gencies or
even. Bureaus mthm__gg~ agency to fgree that any one of them can speak
., for the ngeds of all, ﬁbnfederal users also are not génerally prepared
. to‘accept one member as, representat1Ve of all. ° . L, 8
s ' )
.*The ablllty of users to- understand the sxgn1ficaﬁqeij space systems 4
L . and 5pace~dEr1ved data apd to apply them, #n their operations varies
. > widely, Somé individuals asfd organlaatlons 1nterested and technlcaliy
. . ‘compefent consider as « Zrationai their use of ‘information or services. .

- prov1ded by space syBtems that actuaily are experimental and develop-
méntal. At the other|extreme there are large numbers:of potential
useTs who.have never co ¥dered whether or mot .space systems qan<be

- of ‘help in their actlyltles,.and in fact have no igea what is avail-* -
~ able. Perhaps the greatest _probiem’'is to provide, to an organization

. * that has attajned a position of technical leadership using long-standing
and yell-developed techniques, a basis upon which to objectively evilu-

. ate the possible benefits oerW1tch1ng to mew technlques based on .

- Space 3 Stems, . -
... 5mace sy 4 . - .

Usérs generally are reluctant to discard their oxlstlng’systems and -
hethodd anid even to try using new systems baged on spacecraft unless
. they are reasonably assured that there will Be continuity in the data -
* . or serV1ces provlded by the satellites. The usefulness of the infor-"
_mation or serV1ces which spacecraft prov1de can be most accuratel)

» ™.
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assured by encouraging-the involvement of ﬁotential users. The result-
ing feedback should assist in jydging the potential benefits from use

. "of the spacé system. This is the normal market evaluation process used
: by industrial organizations, ° . , . .
» .
.t From the experience already gained in using the proddcts of the first .

~-£aTth resources technology satellite, and with the capabilities that
the space shuttie and its space laboratory will provide, it seems clear
that each spgcecraft or each manned flight mission .can serve many dif-
ferent users. For such multlple-use spacecraft or missions, however,
there do not exist adequate institutional argangements for, establish-,
1ng payload priorities, guaranteeing users an inpat to Spacecraft and
mission definition,.and ctoordinating usen requirements. ¢+ Integration of
v the requirements of multiple users’and evolution of realistic mission
plans for space systems will be sufficiently complex and costly to make
it essential to have an effective and disciplined mechanism for feedback
.. and negotiation on missiom characteristics, costg, optimum arrangements .
of sensors, scheduling, etc.
\ oo
“As should be expected, espéc1ally in view of‘tlght federal budget con-
o straints and turrent economic problems, the Office of Management and |
Budget (OMB) is skeptical of efforts to establish any operatlonal space
" syStem capabllity until hard assessment has Been made of potential
benefits in relation to costs. The OMB tries to assure that options
for progyam and -budget determination are not foreclosed by implied or
explicit operational’ commitments., .

N

Data from the Department of Defense (DOD) spacé missions are not gener-
ally available for use by civilian federal, state, and local governmental
agenc1es and by commercial and other private users,

3 » .

., .
To date, charges to users of space-derived data have coyered only direct
: costs, i’r example, the costs of pictures or* tapes. However, when pro-
> grams préceed fyom thé experimental to the operational® stages, it may be
appropriate to increase user charges to cover costs of increasing
c#bability to provide data and to conduct Spec1al missions for particular
sers. It must be noted, however, that pr1c1ng policy could have - .
smgnbflcant impacts beyond‘the simple raising of revenue. Pricing policy
could be used to shape the transition from research and development to
operational uses. For example, a price which just recovers out—of—
pocket reproductlon costs during the research and development stage
could encourdge tramsitional use while a higher pric¢e in the operational .
stage could help recover system costs. - w .
Pn addition to the.above factors, the Panel also took into consideration
Juzerous established practices and existing agreements, as well as relevant
organlzatzonal experiences. - Nevertheless, the Panel recognizes that ‘its analy-
sis is not a comzplete one. Tire did not permit the Panel to deal with certain
specific and detailed issues that arise from the work ©f various other Panels.
For example, there are clearly institutional barrlers to direct broadtasting
from satellltes to individual homes in dispersed and sparsely populated areas,

. , * . 3 . .
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as suggested by the Panel on Uses of Communlcaﬂions for certain public s rv1ces :
to international bartking systeéms bised on use of satellites to relay dat; »

also considered by the Communications Panel; and to some of the act1v1t1es

enwvisioned by the Panel on MaterlaIS“Proce551ng in Space.* Substantially more

. .study is needed of such issues. More analysis is also needed to define |, L
institutional requiréments adequate to permit practical applications of space -
systems to achieve fully their potential. v y .
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*See also Practical Applzcatzons o,¢space Svsters, Subﬂaruzng Puper 2: Uses*o]
Comrugricatidhs, and Sugportzng Paper.d: Materials Processing in Space. Reports

. of the Panels on Uses of Communications and Materials Proce551ng in Space g the
Space Applications Board, Mational Research Council. National Academy of Sciences,
Washington, D.C., 1975.., . - - * ' .
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-. -+ PHASES IN THE EVOLUTION OF SPACE SYSTEMS -
USES OR APPLICATIONS . -

o 4

‘In the months immediately following the launch of the first man-made earth
sateilite, the concern of the nation was with developing a capability to dd things
in space, and the Natiomal Aeronautics and Space Act of 1958 accordingly placed
major emphadis ®n research.and development associated with*the.exploration of
space. Spacévactivities now ragge from research #fid development to operational .
systems, so that a broader view of the scope of the national space program is
required. In its deliberatjons, the Panel on Institutional Arrangeménqs identified
three distinct phases in the evolution of space systems; .each requiring different -
institutional arrgngements, . The phases are (1) re§earch and deyelopment,. '

-~

(2) transitional, and (3) operational, . .
L : | N ‘ - .
RESEARCH AND DEVELOPMEKT PHASE ¢ < .
. - . . 3 .

The RED phase is that phase in which the wequired technology is, acquired,
system characteristics are determined, experimentz]l systems are developed and,
launched,” and the systems and téchnglogical capabilities are tested and evaluated,
Typically,Ap this phase scientific Prin8ipal Investigators (PI) suggest tech- .
niques to be tested for their capability to aid in carrying qut a particular dis-
ciplipary.research intergst., The PI -- an experimenter -- is, in fact;'the "user" of

to participaté in the PI process. At this stage, NASA has typically viewed as

- the 'space system.in this phése, and the scientific commumity is encouraged by NASA . -

,additfonal "users' other federal agencies which have programs closely related to

the capabilities of the experimental space system: for example, the National Oceanig
and Atmospheric Administration (NOAA) for weather, the Department of Agriculture
(USDA) for agricultuxal research, and the Departmerit of the “Interior (USBI) for

nineral resources, range management, and forestry., It should be noted that the
' R&D phase is not always clearly defined, since users frequently consider the
‘eamly space systems to be providing operational infoimation and capabilities in

terms of their particular needs, when actually they are still regarded by the
the developers as experimental, . NN o . N e, .

TRANSITIONAL PHASE

.

. \ 1] . A . .
Nearing the end of the RED phase, user classés may begin to be\recognized~
and it may be possible to postulate or eVen define missions. An important

A
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constraint to further progress is that the capabilities of the technology and
the requirements of the potential users aye not yet well matched. The user
market is neither fully identified nor developed. There is then, what the Panel
defines as a transitional phase.

During the transitional phase, the emphasis shifts from experiments 1n
technology to experiments in putting the.capabilities of the space system to
practical use. Demonstration projects, which.give potential users -ap opportunity
to try the new capabilities, are implemented but users do not .have to abandon
conventional techniques and commit to dependence on the space system. Potential
users must test and evaluate the application of space systems to their part1cu1ar
needs. .Equipment and operating procedures advance out of the experimental stage.
toward the "off-the-sheif" status needed for the operational phase, and the
management and institutional arrangements Jnake such a transition as well, ¢The
market -- the potential users and the mfnner in which they will use the new

capability -- becomes better defined. 1In _this phasg preliminary benef1ts from

demonstratlgﬂsprOJects can’ be assezed to proude a ba515 for, opera-tlonal invest-
merit decisi :

*
ie

.
-

. . .
. .. .
. . » .
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beERATIONKL PHASE

” .
Toward the end of the trans1t10na1 phase, it has been demonstrated that the
technology is Teliable, key potentia?’usexs kave begn identified, and capabil-
ities of the technology have been matched with user needs The nature of
institutional interactions should haye become apparent, 'and in ,some cases, the
number artd activiti&s of potential users should have become clear. The system ’
is ready to ester into practlcai use. If t&ls to do so, howevér, an appro- '«
priate institutional framework is eéssential’ Questions -- Such, as who is) v
responsible, who pays, who has*acceds to .the service or the informatjidm which

the System will. prov1de -- must be answered The operational phase may requlre?
+-- particularly in thé case of the Space Shu,tle -- tha; users who hdve unique
.requirements justify, their own payloads -and pay ‘certain costs. For an operational
earth resources system, where needs for many users must be integrated into pack-
ages, 1nst1tut10na1 arrangements w1]1 ‘require gr;orltlaatlon of user requlrements.
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SOME PAST EXAMPLES OF {NSTITUTIONAL ARRANGEMENTS '
+ FOR SPACE SYSTEMS USES OR APPLICATIONS ‘ '

- ¢ M

.
R4 N

b,
s
}

e e Y e '
. - . ‘. o
. In considering institutional arrangements, it is appropriate to examine
,‘k, some institutional arrangement$ which ‘already exist or have existed in the past,
\\ "and which might’ serve as precedents or ‘examples appropriate to one of the three
!

»

phases in the evolution of space systems; The Panel recognizes that few.institu-
tional mechanisms fit the different phases exactly, and that the perception of .
the phase in which a.gixen system falls may change with time and viewer (for, T
, example, as cited earlier, a system which is viewed as experimental by the '
. ‘developer may be perceived as operational by h|user);

. ——

L}
-

. ' - o [ 4
’ i s RESEARCH AND .DEVELOPMENT PHASE -, L
' The 'Interagency Coordination Committee for the'Earth Resources 3ugvey , i . i
. Program (ICCERSP)., chartered by the Office of Management and Budget in 1972,
. -+  oeornstitutes a formalized mechanism for. interagency coordination of the.earth ~ o

.resources survey program -- a program whi:ch is now in the research and develop-
ment'stage, An Earth Resources Survey Program Review Committee (ERSPRC),

. establlished in 1968, was a forerunner of ICCERSP but had fewer .members and
slightly different objectives. The ICCERSP charter remains n effect until..
early 1975. The Committee is chaired by the Deputy Administrator of NASA, and .
includes’ members from NASA, USDA, U.S. Department of Commerce (DOC), DOD, USDI, &
U.8. Department of State (USDS), U.S. Army,Corps of Emgineérs (USACE), the .
Environmental Protection Agenty (EPA), and, until its dissolution i 1973, the N
Office of Sciehce and Technology (0ST). Official observers are appointed from

. the Council on Environmental Quality, the (National Security Council, OMB and .

the National "Aeronautics and Space Counci): (until it was disbanded). The

charter provides that each user agency s 3}l be responsible for deveioping appli-
cations and test programs for evaluating and justifying the usefulness of earth
resources survey activities to the community it serves, Each agency also is
‘responsible (working with NASA as the lead development agency) for apprepriate
data dissémination to the citizens pf the pnited States and abroad. User agencies
are defined as those which may poténtially use earth observations data or infor-
mation, either to improve internal. operations or as part of their serviees to

the public in atcordance with their established missiéns. With regard to the 3

#Cormittees influence'on funding of earth resources programs, it should be noted
that the charter provides that the Committee will coordinate the plans and pro-

grams which comprise the national program amd review and comment, on a X/,
"timely basis, on budgets for the variou® elements of the progran. <
7 3 i s
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The charter :also provides that federal user agencies will.continue to propose
.. and justify funding for space applications that are of interest to their
constituencies. ‘ . - . .
Some observations pertinent to the.effectiveness.of ICCERSP as an institu-
tional mechanism for* assuring the exploration by research and development eof -
potential beneficial uses of space systems include: -~ =~ S = '

- - > .
.

ve The charter did not originally provide for- épnsideration of ", v
d . an operational system; a provision was added later tb the effect
that the costs of moving toward an operational system should be )
4 : considered within existing resources; ! . : . BN

The Committee has no full-time or independent.staff; and

. i ) rmile the Committee includes representatives from maﬁy (but
' " not all) federal agenties having an interest in earth resourcds .
) ’ programs, it does not include representatives from actual or
~ potential* nonfederal users, ) - '
TR : t
Another institutional arrangement, of very different, scope, is the provision
of support in the R&D phase by the development agency (NASA) to agencies with
, environmental responsibilities, An example is a current series Jf interagency
agreements between NASA and EPA, Here agreements are madé between specific NASA
program offices or research centers and EPA program offices or field research
centers related to automobile engime emissions techrvlogy, as well as the sensor
technolqgy for detecting or measuring pollution, and, are %upplﬁmented by a set
of informal working relatianships. Such institutional arridngements -are in many
. *  ways typical of those set up during the R&D phases of SpaceésxgtemE, and tend
to be characterized as follows: (1) they are based on Tilateral “agreements
'g% between two federal agencies; (2) they sometimes include transfer 6f,funds from
one agency to another to carry out a specific experiidient (but not to shift large
elemefits of program cost); (3) they imply that the user ageficy is voicing the
research .interests and needs of its constituency (imply because nonfederal users
are represented in no other way); (4) by their nature, they require no'independenn
staff; and (5) they 6£teniare,open—§nded fﬁithataﬂhey remain in effect until the

research objective has been accomplished: (Whili termination datés may be N
specified for administrative purposes, they are frequently and easily extended).

N 2. <

. e . .

- A N - v
. -

TRANSITIONAL PHASE

L4
e

A basic agreement of 1964 between thé U.S. Departgent of Commerce and te ‘
National Aeronautics and Space Administration doncerning an aperational meteoro-
logical satellite system had adpects related to both transitional and operational
phases, The-agreement established a basis for the U,S. Weather Bureau to reim-
burse NASA for providing operational spacecraft and supporting ‘technology for
the development of saté!Qite meteorological programs., Under this arrangement,
the Television Infrared Research Observationmal Satellite (TIROS) series of satel-
lites was modified to meet operational needs; the TIROS series was Iater opera-
tionally designated as Environmental Survey Satellites. Certdin of the

4
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Applications Technology Satellite (ATS) and NIMBUS series were covered under the ¢
agrgement, The }964 agreement was superseded by a 1973 agreement designating
NO%E as the responsible agency within the Department of Commerce. The transition-
L al phase, as defined by the Panel, occurred whilé the 1964 agreement was in force,
The operational phase is now covered by the 1973 agreement, The arrangement

i/ provides for a Metedrological Satellite”Program ReView Board. It also provides
that fuhds can be transferred frop DOC to offsez costs to NASA of support services.
3 It should be noted that the Panel on Meteorology of the 1967-68 summer ’
5 . * study* recommended that NASA continue RED to measure atmospheric temperature,

+ moisture, winds, and cloud cover. Impleméntation of the recommendation i an
" interestimg illustration of the transitional phase in that the agreement (1) is «
3 ., Telated to a singlé application area ‘(meteorology); (2) specifies a review board
‘ between. the two involved agencies; €3) uses” fund transfers from the user agency
to reimburse NASA for support services; and (4) recognizes that NASA will con-
* tinue funding for R&D during the transitiondl period.

Angther significang institutional ,arrangement is represented by Ehe-‘ o
Cormmun:cutions Satellites Act of 1962 (P.L. B7-624) which established the
Codmuplcatlons Satellite Corporation (COMSAT)¢ This act assigns to NASA the
obligation to advise the Federal Communic¢atiohs -Commission on matters relating
to the kgacal characteristics of coﬁmunicatlons»sagellite systems and designs.

" This legislated requirement.ledgthe 1967-68 study panelon Point-to-Point Commu-
nications to conclude that "There are no alternatives to NASA's accepting .respon-
sibilities for further R&D because NASA has a statutory obligation.,.to provide (
the technological support for the pexsynent policy-making agencies of the .govern-
ment...."** . The need*for. NASA to maintain competence in satellite communications .
was recognized by the’Office of Telecommunicitions Policy in January 1974, in.a -
memorandum to all agencies within the Executive Branch, which set forth the ’
arrangements under which NASA would continue to provide technical support for -

E communications satellites. s - : “w -

\ T The Communications Satellite Act of 1962, as a Mechanism for institutional
arrangerients, may be evaluated as follows: (1) it is a legislated mechanism, - .
carrying implications for new funding arrangements (while NASA would be geimbursed ..
by COMSAT for launch and. support services, a_funding arrangement is implied that . *
is qualitatively and legally different from usual interagency fund transfers); .

(2) COMSAT decisions on program scope and priorities important to its own con- .
stituency are taken outside the federal budget process; (3) the duration of the” . .
arrangerient is not fixed; (4) representation *** from nonfederal users is extensive
and is controlled by user organizations; (5) the ,mechanism itself does wiot '
establish the basis whereby the entire scope of U,S, interests, such as those .

of thp Department of’State are*expressed, rather, these are expressed in Separate
agreepents with international organizations; and (6) the mechanism'hasyIimitations -

X as a poligy example becausg of the nature ‘of the technology involved, the UJS.-
. «- &
( . | LS
*¥ational Research Cauncil. Useful dpplieations of Eartg!brient&d Satellites: .

feport of the Panel on’Meteorology (Panel 4). National Academy of Sciences,
Washington, D.C., 1969. -

. **Repcrt of the Panel on Point-to-Point Commuxications, (1969) p. 5.
***This consideration relates' less ,to the act as an instrument for tradsjtion and
more, to the operational nature of the program conducted after passage of the act. . *!
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‘climate in 1962 regardlng peaceful uses of space, and the clearly inte i )
nature of the program. . . : ,?‘p
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. . S O‘PERATIO_NAL PHAS_FZ:‘

[N

a separate memorandtm of|understanding, stlpulating fund trensfers and other =
joint Tesponsibilities. .|Disagreements which may.arise are rgsolved by referna}
to.higher authorities in|both agencies. This represents an Anstitutional mechar .
nism for an operational gystem which (1) relies on fund trzésfers from the user
agency. to reimburse suppdrt costs; (2) is not statutorily based (except insofar
as enabling legislation ermits ‘agencies to enter into such.agréements), (3) is
Qgt of fixed'duration bu subJect to termination or modification by either agency -
any time; (4) spec1f1's no direct involvement of nonfederal users; (S) 1mp11es
that the needs of the user commpmity are expressed by NOAA as the pr1me user;
and (6) extends beyond the narrow stope (?eteorplogy) of the prévious_agreement
to include envirdnmental 'satellites, '

This Iast point is of interest becauSe,“ .

while the agreement is citegorlzed here as relating to the operational phase,’ |
perhaps only activities relatlng to heteorology (and relating directly to th¢ ' |
superseded 1964 agreement) are. actually operatlonal. Activities relatlng to
other areas are more properly classedgas in the tran51t10na1 or RE§D phase.,.
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. '- " A PROPOSED INSTITUTIONAL FRAMEWRK. /
- FOR SPACE .SYSTEMS USES OR APPLICATIONS -
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y ' “TECHNICAL SUPPORT SERVICES
. \" L~ ‘ ‘ VU

In examining how technical supbort serg?ceé"' t best be provided to the <

user commmity, the.Panel considezed four kéy factors:™ * ..
.{1 M ¢ . ¢ - . ¢ . S, . N -
Fhe technical expertise requlred, . . .. i .
* * . L[] = é
The 'high cégiﬁél investment involved, , . - % - b \ ;
. Y ' e '
o~ \w' : - L ) . l
. ,~ , .- The possible cost savings, ‘and L _
. ¢ ‘
The need to maintain a core capability, as required, to support :
. ' . all users., e ! R

¥, ¢
The factors involving technical expertise and high capital €6§¥s are selfi-
- explanatory. The third factor -- possible cost savings -- while it refites to
the other factors as well, in this case is intended to identify the sdvings )
achieved by providing a_common-use capability, human or physical, whi ‘would be
under-utilized and would cost more if developed by each user to satisfy\ his own
requirements. The fourth factor is perhaps the most important of all. Qg_is the
* belief of the Papel on Ihstitutional Arrangements that access to space should be
available to all users having the ability to pay. This sis not intended to imply.
the exclusion of others; some potential users may possess neither the technical
ability nor the desire to develop their own operations capability. In maﬁy cgses,,
too, the need for a space-based operation may be a singular or infrequent require-
ment and thus not justify the development of an integral.capability, The Panel
believes that a core ability should be maintained to provide potential ysers
with an ‘opportunj.ty to purchase support services as required. Co
. The Panel recognizes that the Department of Defense must have its own‘space-
related facilitiés and technical capability for reasons of national defense.. The
-existence of these facilities, capabilities, and resulting space data is sometimes .
- used as an argument against the development of parallel ‘systems for non-military
* use. Unfortunately, security considerations or pre-empting military requirements
prevent the fgcilities,.capabilities, and data from.being available to meet civil
needs, Joint use of facilities, capabilities, and data should certainly be

’ . ! .
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encoufged 1ntLreas 1n'@h1ch‘nat10nal securlty is not vlglated but somle dupllca- .
tion is unbuestionably necessary to meet all of the nation's needs, I
‘ After c0n51dér1ng the four factors, the Panel has identified areas in-which ‘ ’
tecﬁnacal ;9pport services to meet civil needs can best be pgovided by a single
ClVll orgarization, 'The Panel concludes that NASA is the logital and appropriatef
: organizatlon to provide these services and believes that NASA c¢an do this in g
:manner consistent with_its-present opérating mode. - S - ° ﬂ?
, » - -

: Launch Operatiohs . - ’ . . " : i;

‘ Thé launch operatloh 1s a unlque function, technically demandlng and 1n&9 V-
1ng complex interactions betweeh such elements as a standardized launch vehlqi
checkout and ™unth fac111t1es range and tragklng networks, and ranée safeﬁy.-
4. Thznmanagement of these 1nterrelated activities demangds thé services of a s ingle -

launehing organization. The présent mode of operat;on, «ih which individual/hfrd-
ware elements are checked out by the user oxganlzatlon and then turned over/ .
the launching organization ‘for final processing and launch, is well develo
ﬁpears tdequate for continuing-use. In all laanches of U,S spacecraft tf. ate,

e service-has been provided by either NASA or DOD. The Pagel feels the | r 7
of this resp0951b11rty between these two agencies is appre¢priate and shou
continued in the future. .

, - : »
. PR of o >
-
Spacecraft Development ) . )
Operations in space involve long duratlon exposur /of the’ systems zero

gravity and total vacuum. The systems must depend upor internally generated
power and must have a highly reliable capab111ty for spphisticated thexymal con-
trol, data acquisition -and handling, communications,
and‘development of these systems is very splcialized
Negotiating contracts, Jefining systems, developing
" technical compliance, and identifying and resolving
and management specialties which even the most Sophi
NASA and DOD should not be required to develop inde
expected to develop easily; For these reasons the anel believes

"to the user., NASA, worklng simultaneously with’

technology organizations, and from organizationg with broader ap lications, also
should deve10p 1ntegrated (that is, combining.ngeds of several ers) hardware

which ‘their occurrence is planned)., More sophisticated users ahd those employing
already developed space systems should be’ allowed to purchase ewer of these

ing their hardware, ° -
Provisions should also be made to:account for the™ varyi

federal, other public, @nd private sectors,
-
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NASA should work on a cost reimbhrsable:basis withvarious users in the
definitign and development of payload packagés. ‘This-support service should be .
pfqgjded,in a manner similar to that-outlined for spacecraft deveIopment. -

P .j, _ . . N

.‘ . - ) - » »

G%gund Facilitiés °. y . . ' e .
g . N ¢ - . ] . Lt ° B4 |' .
"

. + ' § Certain large and unique ground facilities are required 5n.the launch and :

- . Qperation of spacecraft. 'These facilities inclugde .the’ laun?h complex, the track-
ingeand data-acquisitioh nétwork, and the mission ogeratioms complex. In Vview of
e unique and sophisticated nature of these facMities and their use, the Panel
derieves that it'i¢ appropriate for NASA to provide and erate the.facilities:
Jdditionally, certain other development facilities which are tnique and non-

mpetitive, such.as thermal vacuum chambers, structural and vibration, test a
-« #facilities and appropriate simulators, should bg recognized,as national facilitieg, .
kaﬂﬂ ﬁangged by NASA employing institutional arrangements similar to those, now . '
: “involved with wind tunnels. : * R ‘ ’
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. Spacécraft Command and Contrpl . I O SR

y . Y 2 "-". A It ¢ .
Whereas'the need for unified technical support services is clear, the areas .
. of responsibility in spacecraft,command and control are not so clearly defined, . e
.On one hand, the high capital investmént and the specialized téchnical caggbilii o
v tids involved sypport the need fof common facilities for spacecraft command and ,
' tperation. -This Yiew is supported by the fact that hany users may require data.-
from a single spacecraft and that problers refated to interaction and different®
requirements (in sensors, for exampie) may.be difficult to resolve,. On thée other :
hand, in the future many user agencies will be involved in this activity im al
major way and dn a continuing basis (for example, NOAA in the dperation of weather |
satellites) so .that some user agencies prob: shbuld ‘develop their own capability, '
. A concept of user comiand and cbntrol is suﬁlvrted by the fact*that detailed A
knowledge of the techmical aspedts Of the missidn is required in-order to.operate .

and control the sphcecraft. Usudlly the"user iS most inyolved in‘and,kpbylegggi -~
able of this part of the mission. It appedss, -then, tha’%t&issu_e o£~3ga§§@§ﬁ Tee e
» . ti'! n";

o L

-

iy .

command and control should be decided on a td8e-by~case 5@315@3£ﬁé& poﬁ%;gsra

. . is given to the points raised here as well as to other issuestghich,ggy‘ﬁffecﬁfa.’ o~
--— T -—particular decision, ' -4 ’ A -
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' Data Procesbing . : ) . ' '
The case of data handling is similar to the question of spacecraft command ‘

and control in that it does not appear to be a ‘function which clearly should be

performed by NASA or clearly should inéys be left to users,./ In favor of ceptraliza-, |-

tion are the high costs of data acqg}sitloq, calibration, copiversion to engineer- '

ing units, storage, and analysis, For users with low volumé requirements which

are not time-critical, a ¢entralized organization appears most logical. In-the

experimental phase, data processing should be a servige available from NASA to**

L]
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all potential users’ird order to assure open-access to, space genefated data.. A
mechadism to implement such a policy-in one specific’area is di CUussed later,

- However, users may find it adyantageous to develop their own capabiliti$s when
{,they have a continuing need for large amounts of data or require detailed knowl-

edge of 'the end use of the data in qui; to properly analyze it:. Other factors

+

.that niay lead individual users t6 estahlishing théir awn capabilities for dita,
handling include (1) fieed for direct ac ess\tp raw data, (2) proprietary or.sensi-
tive featiTes of the data, (3) 'time 'sensitivity and urgency, and (4) possible use

. of the data in some control or monitoring.sense which could have legal, control, o
of sensitive international implicgtions. . L. )
PR ' . . 2 ’ . e
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. It is recommended thgt, with the exceptions or qualifitatio
‘in the foregoing giscussion, NASA provide the technical sy

" identified: - ¥ P _ e '
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e ¢ " . DATA-MANAGEMENT o o ‘ .
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." Eartg observatiens by satellite-boPne sensors generate’lardh qpanti;}ﬁs of ‘..
data, and thus ﬁoge ique. problems, of institutional_érrapgemeqts. -The.data
serve many users, wi%ﬁ differing requirements for data acquisition, data proces-
sing, dissemdgation, data formats, and timeliress. The Panel believes that,

_decentrilized s;emé for data processing, matthing user capabilities and needs,-

» should and are certaim to eyolve as space systems for earth resource surveys Tt
attaip”tha,épeiational’phase. .Decentralized data systefs will permit meeting the
uniique needs of many users, and mdy provide better data processing capabilities

at lower 'cbst,” ‘ .

Te
h

. The Panel emphasizes thét‘ggéry effgt must be mafe tq assure that users of </, .
* “ space data dn specific'disciplines are not o tightly. tied tosparticilar data N
sources that they 3re precluded frdm using the data acquired fram space systems .

in diverse ways not anticipated-by the particuler data dissemination source. For
example, only recently has it become widely appreciated that the dati generated

by meteorological satellites could have a strong impaet on agricultyre.” The Panel

" notes particularly the-comments‘of the 1974 study of thegPanel on Weather and . ..
+ Clin¥e* in relation to this point. . a C L . -
o ' ° l' i:‘ ) :l . - " * “' -*. B cl}i.“:’.’;—- g - — ‘/. ~ = b "\” z M
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-Unique Needs'. . - . ‘ . . 3 - I

. S - g ° . .
ThefPénel belieﬁés that experimental use of data provfﬁe&:by,gRTSJl has
'demoqgtrated the ‘broad applicability, and many benefits of remotely sensed data, . o
Overall benefit is ¥ikely, to become optimized.when many specialist users apply ) Lo
_+ t0 their problems space-derived data combined with data from other sources., .

The analysis and application methods which each user employs will p?obgply be -

* 'A“l\ > + u w ' .\ & ? - v y v -+ ’

‘ ., - G 0 g . . \ . . . . ¢ . . .

.. *Panel gh Weather and Climate. Practical Applications of Space Systems, Sup-* .
'porting Paper 1: Report of the Panel on Weather and Climate. Report.to the

Space Applications Board, National Research Council, , National Academy of ’ ’
Sciences,«Washington, D.C., 1975, ~- . AN
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unique to his area of resource management, offen regional and ﬁeculiar to specific
organizational needs. Broad applicability and specialized methods pf application
are placing many demands upon the curreht system for disseminating LANDSAT data.
In the future, a single centralized data facility (Such as the USDI Earth Resources
Observation System Data Center) probably will be wnable to meet processing needs
efficiently and within the time frame many users .require,

- e . . e [

- -~ -

'Bata.Proceséing Capability : > PR - .

Data processing. technology .has been in a period of explosive growth, marked
by increasing capability and decreasing cost. Increasing capability is needed
to handle projected data acquisition rates, te perform corrective preprocessing
functions, and to provide output of a variety of standard products for analysis  °
by individual_yéérs. Decreasing cost will enable users to perform more computer
analysis and to enter the data flow at a point where value received exceeds ’
investment cost., Ground statioms in foreign countries are prototypes of.special-
ized (agency, regional, @r special-interest) data centers whidh will come into
béing-after data continuity is assured. Decreasing costs and unique processing
needs combine to encourage decentralized and specialized data centers. ’

.

+

Data Elow . ) . ‘

'The current policy on data disseminition‘pfovides_open access to all earth
resources data by marketing them throuygh federal centers, principally the USDI
facility at Sioux Falls, South Dakota, Figure I is a simplified flow chart for
current LANDSAT datz. Demonstrated benefits, unique user needs, compesitive
advantages to'nations or commercial firms, and ‘steadily decreasing costs .of data .
processing will result in more users of earth resources data, Some of these
users will 'be prepared to make the investment necessary to adquire data directly
from the spacecraft. Some nations have already done so. T T

In the R&D phase of earth obseryations, data collection and dissemination
were centralized, users were few (and they were pmincipally sciéntific-users),
Znd benefits were being developed and demonstrated, In the transitional phase,
decentralization becomes necessary and has already begun, Foreign data centers
are receiving and processing datd and governmment agencies and commercial firms
in this country are intreasing their processing and analysis ‘capabilities,
Acquisition of data directly from the satellite by some users is likely to occur
eventually, Continuing restrictions on acquisition of data or encoding of data..
would add complexity to the system and be of uncertain- effectiveness., Open and:
equal opportunity for access to data should foster program growth and extend
bénefits, = <L .

Data systems and operating precedents for the processing and dissemination et
of meteorological data are well established and effective Continued advarjces
in meteorology amnd earth resburces and related satellite gzéhnologies should

' bring increasing opportunitjes for data exchange. Agriculture and water

resources management are expscted to benefit substantially from advances$ in
weather forecasting, especially from precipitation forecasting and monitoring. '

.
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Meteorol¢gy will benefit from the use in earth resoixces programs of sensors of

higher resolution. » .

Recommehdations ) . .

R N ~ /
The Panel on Institutional Arrangements offers the following recommendations
in the area of.data management: P

. . L

(1) That the present policy of equal and open access should be con- )
tinued, and should be extended, to permit access at any leyel in e
- the multi-tiered data flow system. .

(2) The price of data obtained by users From federally-operated data )
. centers should cover the cost of processing in the research-and °
¢ development phase and a share of .the capital investment in the
operational phasg, Priority or quick-response processing should
be provided at a%ﬁce cammensyrate with added costs. Pricing
should reflect the broad issues discussed later in this report. !

(3) A master archival system, operated by'the U.S. Govermment, should
provide a repository for all earth resowrces data collected by

*  aatellites and federally-operated airérdft. This master archival,
system should provide standardized formats for data processing

’ o and retrieval.
. (¢4) The Space Applications Board of the National Research Council
, : should explore means for promoting beneficial and timely inter-
change of technologles and data between earth resowrces programs
and met_eomlogy. ‘
' RESEARCH AND DEVELOPMENT RESPONSIBILITIES = 4,

. The National Aeronautics and Space Act clearly assigms to NASA responsibil-

ity for research and development of space systems hardware, It is generally
‘agreed ‘that this charge applies to work done during the RED phase of space systems

, evolution as that phase has been defined. earlier. However, major issues have
" arisen within the Executive Branch about whether federal support of .RED to imprqvg
capabilities and applications needs to'continue during the tramsitional and opera-
tional phases and after significant operational uses' are being made of existing
space systems. ‘ _ o ’
) During the tramsitional phase, ‘a well defined market is not available even-

- .

| though technology applicable to various uses has already been demonstrated. In . °
T such a situation it ig obvious that anly limited, if any, incentive exiSts for
' " private investment. Even when a space:system is operational, incentives for
further R&D investment by non-fetdleral governmental or by private users may not
exist., . . B ’ ) .
Various, factors may contribute to the lack of investment in followup RED.
Fi}'st, the benefits of space system applications are spread among man‘y users, -
|
\

.. \17‘ &
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In such a circumstance, while the total benefit may be large, the direct individ-
ual benefit is too small to make it worthwhile for any one user to undertake i
significant R&D investment. Aggregation of user investments¢would probably be
needed for broadly based £0116w-up R§D. Anti-trust. laws and ious Yederal
policies, however, may inhibit such cooperative efforts. In addition, as
described earlier, aggregation of a diveyse user constityency is difficult. Also,
.an organization, whether it be private or governmental, operating an exjsting | -
system and applyingd its results will generally continue to'rely on that systenm.
in order to amortize fully an investment already made instead of undertaking
operations with an improved system, Further, the tendency is to continue use, of
a present system unless the new system offers substantial opportunities for
increased market and reasonably early return on investment. Improvements that
are justified by public needs and that are directed principakly to tke public
. good, on the other hand, are not normally initiated with private funds. This
2 lack of incentive for ‘advanced RED is.particularly evident in fields where com-
—petitive arrangements have not yet evolved and also where parRet opportunities
.and advantages are still small or umcertain. =
dt is not clear at this time how many satellites will be needed in the
operational phase to meet continuing requirements for the wide variety of earth
resources applications whick must be expected. Private manufacturers will have
little or no incentive to fund R&D unless they can see that large numbers ‘of
systems will be heeded akd that they will have a reasonable chance of ‘acquiring
enough of a market share to Tecoup RED costs. It does not now seem likely that
they will do so even in the operational phases of space systems since their
market share will ‘probably coptinue low and sporadically fluctuating. It appears,
furthetmore, that an incentive for the priyate community to invest in RED will
not exist in the transitional phase 'since, by definition, a market is nof yet
available and encouragement of user interest, involvement anq<organizat¥$h is
implie(_i. ) » . .. . & . . .-"?:; . R
The Panel therefore concludes that some mechanism must bé defined to assure
continuing improvement in ‘space systems at least .during the transitional phase .
since analysis indicates that potential benefits to usexs may ultimately be .
&eriveﬁ from such improvements. The Panel beélieves there is logic in continuing
to rely on NASA to organize and manage this followup R&D., It remains, however,
to determine how such activity should be funded and how to assure user involve-
ment in program definition. , ~ N
. NASA obviously has a responsibility, in accordance with the Space Act, ta
define and budget for its own R&D needs. The Panel believes that during the
‘transitional phase, while ‘instifutional arrangements are being worked out, users
should play an ipcreasingly.strong role in the definition of RED programs plan-
ned and conducted by NASA. During this phase NASA should continue to budget for
the RED. (The Panel will propose later in this report an institutional mecharism
. which it believes can help to assure user participation in defining R&D programs.)
' During the operational phase of space systems, a different approach 5eems
appropriate, even though a lack of incentive for private investment may‘aiso be
evident in certain cases. In the operational phase, Systems are developed and
a ‘user commmity exists. Satellites owned and operated by govermment agencies
or by private organizations are ih.place. At this stage, certain improvements,"
specifically aimed at public benefit$, may be needed. When*these improvements
are clearly wi;pin the responsibility of existing federal agencies, it may be
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. €Xpected that these agencies’will provide the funds for the needed R§D. When
the R&D requirements are not within the' jurisdiction of any single agency, how-

- ever, they must be identified b& some mechanism (such as that proposed later in
this report). In these cases it ‘appears appropriate for NASA to respond to
identified needs by including R&R within jts budget. The same is true of broad
national needs. When the private sgctor is involved in an operational system
or a user has identified R&D needs for such a system, the following alternative
arrangements are possible: 5 Lo ' '

1. The private organization itself can conduct the work o;‘it may -
reimburse NASA if NASA does the work. « * ' -

2.  When the magnitude of the risk precludes direct private investment ,
* if R&D but the federa] government agrees that potential benefits
© are of significant value, the government may undertake the RED on »
a payback, royalty, or user-chargé basis, designed eventually to
- recover the cost. oo ’
’ \ \
‘3. * The work may be done With joint private and federal funding within
a system in which users pay back the investors.
k - . / . i
The federal government will have royalty-free rights to {;e systems derived
from the. federal R&D program. . :
These arrangements are outlined as possibilities for assuring that this
still-new field of space technology continues to develop anpd does not become
stagnans-after first -applications. Our foresight is not considered adequate to
anticipate future benefits, °market situations, etc., that may develop. .Great
.care is needed to assure that lack of private investment in R&D does not halt
" the comtinuing improvement of systems while they are being usefully Zapplied.
Also, as further uses are defined and as replacement of less efficient techniques
appears possible, development of needed improvements must be assured, In addi- :
tion, the Panel believgs that there will be 4 continuing need for scientific S
research which should continue to be supported by NASA through its estgblished
Principal Investigator system~to evaluate the feasibility of significant
advances. ’ ‘ .

.
7

4) SQME ALTERNATIVE INSTITUTIONAL ARRANGEMENTS
- FOR FEDERAL ADMINISTRATION
. . . o
Several ‘major institutional options for determining and cooréipqting. .
federal policy with respect to practical use of space systems have been consid-
ered and are disfussed.here. The Panel recognizes that many variations of each
option are possible, including .combinations of two or more of. the arrangements
discussed. However, the options are presented here as alternatives, 'l
. It is assumed that satellite applications will be perceived as increasingly
_ valuable; otherwise, most0f the need for new:organizational structure dis-
* appears. Nevertheless, the curren;séixgrsity of formal and ad hoc interagency
arrangements for matching user needs With“supplier capability underlines the
importance of formalizing an operating framework that anticipates a growing need .

*
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for consistency 1n\1ntef5§ency policy. *It is further assumed that organization-
al arrangements will need to adapt to the evolution of programs from the R&D
phase through a transitional stage to the operational mode. Flnally, it is
assumed that NASA will remain the source of launching and rel¥ted serv:ces,

regardless of arrangements for user participation or funding.

-

Principal Eunctiohs ‘ '

. The Panel believes that 2 central federal administration is requiréd to
perform the following principal functions: ’

Prouiding general pochy direction: “Some focal point is required

j} where general questlons'of grogran initiation, emphasis, growth,
effectiveness, and duration®can be debated and decided, subject to
review by the President of the United States. .

Setting priorities¢  Where there 3ge competitive demands for

. limited fac111t1es, products, or ¢pace missions (and all proposals

v £all within established gpldellnes) some authority must determine

‘ under what conditions and in what onder competitor3 are entitled

. to use, available resources. . .

° .
Maintaining open access to data: The size and Skructure of the

) market” for the output from space systems will be largely deter-

: mined by the ease of access to data and by the extent of govern-
mental commitment either to process the data as required by
various users or to.furnish technical assistance (and perhaps
financial aid) to train users to do their own processing.

. * .
Assuring coﬁtznuzty and standardzzatzan. If it is to attract
potential users, any system must prov1de a structured process

‘e . for changes,' improvements or termination, and, even in the R§D

) . stage, must include some- assurance of continuity and use of

» accepted units or,data formats, .

" Establishing prices: A central mechanism must determine how
prices and user charges wijl be established for data or informa-

0 ' tion products, use of facilities and other services, It must be

recognized that the mechanism established for pricing will probably
. play a significant role in whatever international structure evolves
for the appllcatlon of space systems. ° . -

Assurzng ,onnaz contact between users wid suppliers: 1In addition
to the inevitable and largely desirable plethora of informal points
of contact between.suppliers and usérs of space technology, there
must be some forpal structure for exchange of ideas, proposals,

R crxt1c1sms, and evaluation., It is particularly important to

' guarantee regular and .effective access for important users within

. nonfederal*governmental agencies, for example, within states,

v, metropolitan areas, counties, and cities.
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Coapdinating and evaluating program development ‘ond implementa~ -
¢i§S: There must be a central point where program implementation

. is carefully considered and where ihtegration is assured in the
likely event that more than one agency is involved in implemen-
tation. ) . . .
» N >

Encouraging non-federal involvement qnd irwestments There must be
a steady increase, particularly in the transitional stages, in the
amount of non-federal capital applied to programs aimed at market-
able products and services. The maximization of this, as well as
-imaginative institutional innovation to provide for joint public
and private ventures, should Be entrusted to a ientral body capable
of involving operating agencies as required, . ’

" The -Panel examined in some depth the advantages and disadvantages of three

options for an institutional arrangement designed to perform the fumctions just
discussed, ) .

3
A

. o :
Option I - Central Authority in An Existing Federal Agency .

Option I consists of Placing in one of the existing Executive Departments
Or agencies hawing a major interest in useful applications of space systems, the
primary responsibility for performance of the required fumctions and the deci~
. sion authority, subject to appeal to or review by the President when disagree-
ments arisé or allocative decisions are required, This designation would not
Tearrange present assignments of operating fesponsibilities or location of sub-
stantive expertise., It would simply establish a leadership role (a lead agency)
with final authority and responsibility much as the State Department operates in
the field of foreign affairs, This optiop would require formal arrangements for/
other agencies and hon-federal users to be consulted prior to decisions and ‘pro-
. visions for the lead agency to be informed about action on its decisions and
. the results thereof, e

Advantages resulging from the choice of Option I include:

f

1. K-focal point, now missing, would be provided for the establishoent ’
of policy related to practical use;bf space systems, Cle%? lines of .authority
and responsibility would be established, little start-up time and expense wWould .
be required, and ultimate decision authority would be vested im one person --
the head of the agency -- subject ‘only to appeal to the President,

2, If NASA were the designated agency, a close relationship would be

assured between policy decisions on uses and the realities of operational and
#®& technological capabilities, Somewhat more expeditious progress from -proposal to

policy decision to execution might be achieved because a single agency would

_control the entire procéss, NASA itself not being a user, its substantive .

neutrality might lessengears that seme specialized discipline might get unfair

advantage in the compefition for funds. Also, there would seem to be some pos-

sibility of greater financial support, at ieast for RED projects, since the

lead agency would be expected to seek appropriation of a larger share of funds

’
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- than the other participating agencies and NASA has, at least to this point, a
history of relative success in getting financial support.

3. If NASA were not the lead agency, a closer and more mutually informed

relationship might develop with at least some major users. The lead agency
_would presumably have facilities for and experience.in delivering services direct-

ly to the public. There should be less danger that the program would be driven
by technological capabilities and aspirations rather than by realistic prospects
of uses with reasonable cost benefit potential. The odds would improve that the
lead agency would invest in systematic.training of present and potential users
and thereby increase the market for data products, at least in the ggency's own
field. :

4. -There would be great bureaucratic strength in having the point of «
coordination .in an established and functioning agehcy with line responsibilities,
budget leverage, congressiomal and public constitugncies and direct communica-
tion with the khite House.

v -

On the dther hand, disadvantages of Option I inélqﬁe the following:

1. Jealousies and discontents in the agencies not chosen as lead agency
and their constituencies might make Option I unworkable in practice. Refusal
of agencies (and their congressional constituencies) to accept subordinate status
could lead to pressure for splintering of functions and systems and for multiple
exemptions from the writ of central authority, R .

2. There could be widespread worry that programs would be biased in favor
of the substantive specialty of the chosen agency. The effects could be unfortu-
nate 1f the agency actually indulged such biases or unduly penalized its own users-— -
in order to appear to remain neutral. : '

°
-

: ~

3. If NASA were the lead agency, there could be a continuation and pe;&aps
even a worsening of the gulf that now separates present and potential users from
decision and management processes except within small and informal networks of
individuals whom NASA wiow consults. Theré might be very Strong pressures to
emphasize programs that pursue theoretically defined technology capabilities.
Also, any other agency would be a professionally familiar and acceptable judge
of the merits of proposals in at least one spegiglized user field. NASA has
recognized expertise only in aeronautidal -and(space technology and related
ground support systems, in spacé sciences and|in management of large or complex
projects.. Finally, NASA would be taken out the service role it has tradi-
tionally considered most conducive for effective development and operation of
technoldgy. . .

. * » .
' 4. If NASA were not the lead agency, thére would be a greater possibility
of impasse between users and suppliers. Also, because substantially less exper-*

tise in space technology exists in agencies other than NASA,“lérge-scafe tech-

nical training of the agency's personnel would be required or the agency would :
need to hire a substantial number of new people. ‘ s
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"and technological development that it-has always preferred

-

S. There are dangers inherent in tilying on the budget and appropriation
process of any one agepcy as the principal support for space application pro-

grams. The size and nature of the effort could be greatlf affected by a few
individuals (for.example, the chairman of a congressional appropriltions commit-

tee, an OMB unit chief) whose attitudes towdrd the lead agency might be déter- .
mined by factors other than the effectiveness of the programs but who could be
extremely influentiad in deciding the nature and scale of approved investments.

v

tion II - Central Authority in‘New Federal Agency
, y g

Option II assumes the creation of a new agency whose sole purpose is to
perform functions discussed at the beginning of this section. Operational.
responsibilities of other agencies would remain undisturbed. An analogous
example may be the original form of the Office of Economic Opportunity (OEO)
(excluding its operating functions) or the role of the U.N. Development Program »
vis-a-vis the U.N,special agencies. In both these cases, .the principal leverage :
of the coordinating agency has been that the bulk of the funds involved flowed
through it, This would have- to 'be the case for Option II as well, To be effec- \Y
tive the new agency might have to be placed in the Executive Office of the
President. . - :

Advantages of choosing Option 1I include the following: .

. . . . : Cs . ' (4

1. A new agency would carry no historical baggage of substantive bias -
nor any scars from past bureaucratic controversies. It could be the £ point
for developing a mnew multidisciplinary constituency for practical appf;::%iﬁgi~a
of space systems as the trend comtinues toward overlapping needs and uses.

* 2, Interagency jealousies should be minimized as should dangers of sub-
stantive bias. Existing agencies might find a new agency easier to accept than
a lead agency selected from among them. The objectivity of a new agency should
be more crédible.go the President, the Congress, and the public than that of an’ ™
existing agency, ° ’

3. A new agency would-leave NASA with the responsibilities for service 5;

4

Option II appears to have the following disadvantages:
* 1, -Current budgetary considerations and the attitude of the general public
toward priority for space programs make Presidential and/or Congressional .
approval of a new agency very dubious, Additional costs would be unavoidable
and highly visible as new appropriations were requested and debated. Start-up
time would be considerable., ) '

2. A new agency would probably be in a weak position in dealing %ith the
well-established Executive Department and agencies, including NASA, The OEO
example is not an encouraging one, even though the agency leverage has included
allecation of billions of dollars. ‘ . . . .

L
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3. A new agency would create unpredictable new patterns of user aggregﬁ-
tion, Congressional responsibility, and constituency formation, a new environ-
ment which could as easily be unfavorable to progress in practical use of space
systems as it could be .favorable., It would also add to the image of complex
and gemefrally impenetrable federal agencies which already discourages many .
present and potential users.

4. " A new agency might be strongly attacked, as central allocative agen-
cies frequently are, by specialized constituencies. In such a case, as’' a new
agency, it would be at a disadvagtage in having no tradition of established ahd
indispensibl® functions., ) :

’ <

‘
.

( - v

Option'III - Central Authority in Statutory Interagency Committee

The most logical implementation of Option III would be. to build on the
present Committee (ICCERSP) which at present deals only with earth resources
survey programs. ICCERSP was established pursuant to an OMB dipective which
gave it official life through the beginning of calendar year 1975. Chaired by ¢
the NASA Deputy Administrator, who is charged with acting as an.impartial modera-
tor and not as a representative of NASA, the Committee consists of assistant
secretary or comparable level representatives from major user agencies, Its
principal charge has been to draw up a comprehensive plan for federal investments
to be used in observations of earth resources. Issues of general policy raised
by one or more members are discussed and the Cqmmittee pérforms limited analyses.
It has no veto nor other formal power nor is theré any mandate that issues be
brought before it. Neverthqless, there is evidence that its deliberations carry
.some weight in NASA and other participating agencies, despite the fact that OMB
has twice rejected draft plans it has proposed. o

Advantages offered by Option III include the following:

1. An interagency committee with broad representation should minimize
" dgency ﬁeelings‘of exclusiop and professional subordination.

* 2. The arrangement should require enly minor new expense and start-up
time. Compared with the legislation which would be required for other options,
an authorization for such a committee would probably be the most likely to be
adopted by the Congress at this time. p R

3. An ipteragency Committee would help to keep all participants aware .
of priorities and problems in different fields and might reduce tendencies to
paroéhialism.' - : . .

P

-

) . . . s
4., No major adjustments would be required in the existing structures of
agency and Congresggonal constituencies, in appropriation structures, or in
operating resgonsiBilities. . .

5. It would provide a forum for debate and.a clear point of decision on |

. ,. o 36 ‘ .,~ . ) ‘ ‘ .

all issues raised.
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_The following disadvantages may result from Option III: -

’ §»

A
1. Interagency committees are notoriously weak structures for decision .
making. Theéy tend to be useful forums but not effective in deg¢ision making -
because they are rigidly structured and rather imdefinitely linked to operational -
control, They can often be ignored.with impunity by strong agencies, even when o

their representatives serve on such commi ttees,

2. | Action within a committee format might be slower on the average than Uk
with other options. There might also be a danger of "lowest-common-deno?inator" )

T

policy formulation which could compromisé program substance.

.« -

B 3. The position of the chairman might become delicate and diffieult as_,
data become more valuable and competition more intense. The chairman probably -
could not function unless he had the personal and visible confidence of the
President., Most successful examples of interagency committees with decision
making powers have been. chaired by cabinet officers.gr members of the N ca
Presidental staff, In this arrangement the Committee often is dominated by the ., .
chairing agency., However, the National Aeronautics and Space Council was an

i example.in which the chairman was not a line operating official and a lack of
impact was apparent, ' ‘

-

>

4. The Committee might be less effective than other suggested structuregs
in ‘bridging the gap between users and suppliers, Federal agencies would pos-
sibly screen the needs and suggestions of users and might receive little .
challenge from other agencies who might wish reciprocal treatment when their

own interests were at stake, . ’ v -
. %

- “h
Some Options Not Analyzed % ' ' ;s

Several arrangements are regarded as possibilities too remote for serious
consideration within the time available at the study., Among these are thé
following: . . . : . .

1. A sulti-tiered governmental entity (for example a federal-stati-
metropolitan-local governmental construct) with some form of proportionate
representation fyom all levels. t

2.  An independent public-benefit corporation, including représeptation’
from several levels of government and from the private sector, (It shduld be
noted that such a corporation was considered by the Panel on Agricultuie,
Forest,, and Range* and is discussed in the report of that Panel.) :

-+ 3. An organization which includes representatives of foreign governments™
and/or corporations, : )

-
’

" *Panel on Agriculture, Forest, and Range. Practical Applications of Space Systems,
Supporting Faper 4: Report of the Panel on Agri lture, Forest and fiange. Report
to the Space Applications Board, National Research Council. Nationzl Academy of
Sciences, Washington, D.C., 1975. &
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5. Division of central functions among several existing operating agencies.

A Proposal for an Institutional Mechanism

Extended discussion of the options has led thé Panel on Institutional .
Arrangements to two conclusions concerning the pgssible 0pt1ons for determining
and coordinating federal policy and implementlng programs to meet user needs in
applications of spface technology:

1. No pract1cab1e option is free of defefts or rlsksw

Implementation of the Proposed Institution
! .
The Panel fully recognizes that much in history supports skepticism about
an interagency committee, partlcularly one which must include representation
from most of the large federal agenci ere are, however, examples of such
committees .that have been reasonably effectlve. The Panel believes, for example,
that the h;\%ory of ICCERSP provides some réason for confidence that a pattern
of cooperation among agencies interested in space app11cat1ons has been estab-

lished which may carry over into a broader  structure. Since ICCERSP as struc- N\

tured has serious inadequacies which pfecl de broadenlng its mandate by simple
executive action, the Panel believes that the National Council faor Space
Applications must have statutory authorizgtion, The Panel strongly believes
that the Council cannot function within the federal bureaucracy and deal
effectively with controversial issues unlgss it has a full and specific mandate
from the Congress. It should be established by statute and charged with
responsibility for the eight central functions for all practlcal applications

‘of space systems: general policy d1r§ct19n, priority settlng, maintenance of

open access to data, assurance of cont1nu1ty and standardlzaﬁion, pricing,
establishing formal contact between users and suppliers, coordination of
‘implementation and evaluation of program development, and’encouragement of non- .
federal involvement and investment. As in all federal executive office programs,
this authority will be subject té the review and gpproval of the President.

We also believe effective performance of the préposed Council reQu1res statu-

tory provisions for the f0110w1ng. " Y

L] y
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1. Expapsioh of membersQip so ‘that the Council includes as participating .
members all fedéral agencies with legitimate and substantial interests in the
application of space technology. This probably sHbde include most Executive
Departments, NASA, the National Science Foundation, and other independent '
agencies. A precise ligt shodld be worked out as part of the authorizing legis-
\ _;ation. The Panel also believes. that state and loca{ governmiental agencies
should participate and that the law shoqld direct the Counci%rto.evolve gffecgive
and équitable means of assuring their representation. These agencies “should -
acquire voting status as soon as possible and certainly within a very fegw years.
The statute should specifically prescribe tﬁat, in the meantime, grate"and local -
. Observers must be invited to all Council me®tings, whether open or executive

sessions. - .

2. Designation of the chairman since, despite the reasonableness Of the -
" case for an independently appointed chgirman,-the .Panel believes that the rele-
vance and effectiveness of the Council will be best-served by a statutory
designation of the NASA Administrator as chairman. We believe he has a strong
position as an operatiftg official, an incentive for space-application programs, .
ard impartiality among users. Experience has suggested that it can be feasible '
to vest the authority for a government-wide leadership role in the head of an
existing-opérating agency provided distinction between the two positions is .
maintained. In the case of the proposed Couhcil the distinction can be rein- '
forced if the Chairman does not also serve as the NASA representative on the
Council. The role of the Chairman should be objective leadership and should
include as needed his-acting as a moderator. .
d 3. ' Establishment of independent. staff which should be small and profes- ° -
sional with nd bureadcratic allegiance to of dependenceupon any member agency.
The staff, under Council direction, should be empowered prepare agendas,
perform analyse$, ardd coordinate the activities of operating agencies.
R . M » LS

¢ -~

4. Specific responsibility for user involvement, in that the Council
'should be charged with (1) building a nationwide process whereby user views are -
solicited, aggregated, and taken into account, (2) determining “the U.S. rof@ in
such a process worldwide, and (3) developing a procedure by which, where possible,
non-federal interésts gradually assume comtrol.and funding ‘of space systems
and their applications as they become operational. Delegating these respansibil-
ities to the Council does not imply that weakening connections between opeTating
agencies and the user_community is necessary or desirable., The Panel believes

\ that -a central body with a broad mandate and perspective can help effectively in
phases of user involvement that now are somewhat neglected.

v . S

\ . -

. .. O+ Appropriations administered by the Council for financing experiniental
’ ﬁiograms in institutional dévelopment. Many of the end users of space-derived
- ‘information.ox services will be personnel in state and local governments, and
" in business and industry, who have little knowledge of or intérest in space
systems, For the data or services to be used effectively, however, these people
must be aware.of what is available, its usefulness, and they must have the knowl-
,edge and skills to put it to practical uSe. Tt is essential, .tdo, that ‘they be
involved in making their needs known, to Help in matching requirements with the

L] -
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‘capabilities of the space systems, Thus, in carrying out its mandate, the ’

systg <. The programs should e carrled out not by the Counc11 but by appro— . .
ifte federal agencies. o 1 ) ~

-

o Council should budget 4 small allocation of funds for ¥xperimental institutidnal ’
. developmgnt. programs ,-- programs aimed he strengthening.the capdbility of non- i 1
federal misers to participate effectively in the useful application of space - :
l

for the Congress an annual report summarltlng maJor issues and decisions and
"outlining future plans and.assessing futufe. implications. ' The Panel feels that
a strong commitméht’ to open debate and fulk d15c16sure has been pne of the

" 6. Public reporting, in that the Counc11 should be requi Ed to prepare

¢

e stirengths of the U,S. spat® program, Interim reports could be rpquested by the ‘_ |
1 Congres$ at any time, : . T \ N P , r B .
) . 7. Establishment of specialized subgroups which, in drder] to functlon ‘

effectlvely in each of the speciglized'disciplinés for wh¥eh space technology .
n ' applacatlons are useful, should include:working-level officials from the . . e
agencies most concerned with each field of application.. Specifig subgroups
.could be set up when 1nv01vement and development are fairly ¢lear (fo@:example,
. in communications) and’ the Council should be ,empowered to establish such groups
as it feels approptlate. The CounC11 also shouid be empowered and encouraged\?r/) N
R

J

, to delegate to duly authorized® subgroups, appropriate gperating and decision
. functlons. This provision for a substruc should reduge the mu1t1p11c;ty
. ,committees, panels, and task forces that-have evolved in. #he past to meet thé
1nst1tut10na1 needs which now will be met by the Counc11 ’ . N
Given these statutory prov1s10ns, it 4s the Judgment of the, Panel’ that 2 s
. . _ National Council can perform the central functlons which the Panel feels are
vital to sound programs of space appllcatlons. The -Council will not d1sp1ace Ll
any ‘current or future operating agency nor will it.in any sense eliminate the L
‘normal budget process. ‘It should have f1ex1b111ty and agcept readlly the need
to adjust its role according to the requirements of R&D, transitional, and . . C
perational phases. The goal should be to provide a vital center apd 2 basic
point of reference for a constantly evolving program. With.this goal and a
strong sense of common’ purpose, we beligve that the federal and non-federal
suppliers and users can join together in a responsible operational arrangement
that exercises’ the care needed in developing applications of space systems and,
— at the same time, realize their full potential, )

=

- '

o . INVOLVEMENT OF NON- FEDERAL USERS . Sy
. The Panel has recognlzed the év1dence of problems in the 1nvolvement of L

non-federal users 'in appllcatlons of space systems to planning, decision making,
and providing and. reguIatlng public and prlvate services. ,It has focused on
. . the roles and functions of Various users in the’planning, design and develop-
- ment, test and evalugtion, and implementation of such’ applicatiens. It stclfl—
cally has addressed inStitutidnal arrangements, dgvelopments, and realignments

that can foster effective involvement of non-federal users in the‘decision =~ - .
process and make it pogsible for them to use such applitdtians more. effectlvely
\Qﬁ and extensively. RN ; ) Y. .
o -, I '
- '?8 ’
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It should be noted that the guidelines for the' 1974 summer study praqvided
by the Space Applications Board <included the following limitations:
Major focus was to be on the applications of space systemé; "'spin-
offs" and utilization of technologies developed as part of the
space program were to be treated only peripherally,
. " The question of basic Ffesearch and science activitdes was not a .
subject of the study.

Consideration in this discussion is limited to the distinction between private

- and-public non-federal uset groups. It is clear that thesg users fall into many
.categories, such‘as operating agencies, planning and support agencies, and
executive management agencies in both the public and private sectors as well as
elected policy-making officials 'in the legislative and executive branches of

_ government and corporate policy officials in ‘the private sector, It is also
‘clear that each such category of users Will relate differently to the applica-
tions process and any extrapolation and refinement of the general treatment here
should accommodate such differences. ) ‘

Several additional assumptions were.made by the Panel, as follows:
’ . ' .
. An effective space applications program must.integrate the innova-
’ tive process throughout, from R&D planning to'widespread use;.
The pattern of user concern and invb}vement follows the pattern of
investment and information requirements illustrated in the invest-
ment decision model of the Panel on Costs and Benefits*, that is,
both increase from R&D through the operational stage; and

The changing nature of federal-state-local fiscal and program

responsibilities requires changing federal-state-local relation- -

‘ ships in research and technology, more effective and pervasive

P Co application of research and technology in domestic problem areas, - -
and changes in the extent and nature of technical assistance.needed '

by stdte and local governments. .

.
1)
. ; . . / v -
- - . .
.

Major User Concerns ) ' ¢
The desire for (and the nature of) involvement by non-federal users varies
within each of the three'ph’es of space systems evolvement. . Institutional
arrangements for technical support fumctions are of relativély little concern
to either public or private users at any phase, if the functions are being pro-
vided. Of course, however, several policy questions such as who pays, pricing
.- mechanisms, and accgss to such services are of major, importance.to both public
and private users: Institutional arrangements for the conduct of R&D in space

-

*Panel on Costs and Benefits. Practical Applications of Space Systems, Supporting
. Paper 11: Repong of the Panel on Costs and Benefits. Report to the Space Appli-

cations Board, National Research Council. National Academy of Sciences, Washing-
ton, D.C., 1975. .
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" systems so that users have the opportunity ard the capability to utilize the

-~

Institutional Problems and Barriers

. ‘ . . . . '. . ‘1
' |

'technology also are not a major concern of public and private users. Again,

1]

however, a number of policy questions, such as the level of investment in RED,
the directions and trends of the R&D, and the priorities assigned are of interest
to both public and private users. -

Policy and operational services are areas of major éoncgzng—?agticularly
in the transitional and operational phases, where substantidl involvement of non-
federal users is necesdary, Operational questions about data systems such as
the nature of the data, thejr characte», precision, and density, the frequency
and area of coverage, the response rate from demand to delivery, and the .ease
and cost of access are all important. Also of interest to the public sector user
is the degree to which accessiblity to data and services is based on cost or
ability-to-pay or is based on capability-to-use, rather than on some prlorlty of
public benefits,

Substantial user involvement is required {o assure that user needs govern
or, at least, are effective in defining collection, distribution, and analysis

data, The same is true for communications and other space-derived services.
The nature and form of such involvement are major institutional prablems requir-
ing innovation.

Users desire’ substantive roles in the making of policy decision., The
principal functipns listed in the preceding section of this report are of sub-
stantial inte non-federal users and must be responsive to their require-
ments. Some user groups have federal counterparts which represent their inter-
ests to some degree, but it is clear that user groups often do not see their
federal. counterparts as speaking adequately for their interests.

Because non-federal public agencies may not have the same capablllty as the
private sector to deveélop an integrated picture of needs and requirements nor )
the well developed political mechanisms th4t the private sector has to represent LI
their needs and influence executive pollcy, the need may be more acute for d;rec§\\ ’
part1c1pat10n by non-federal publlc agencieg in the policy making. At the same i
time, however, problems develop in providing for direct participation because
it is difficult. to determine who speaks for agencies within the states, counties,
or cities. In spite of these difficulties, institutional mechanisms mst be -
worked out to assure the representation of state and local users in ghe pollcy '
making process, . oot \ .

[ .
Many problens and barriers to the effective’ app11cat10n of space technology
by non-federal users have been touched on earli¥er in this report. It is useful
to discuss briefly specific ones that are prominent in the 11terature and have
been brought out by, user panels in the present study. )
Many problems arise because of the breadth of possiblé appllcatzons. Infor-
mation or services provided by Space systems can be applied to a wide range of .
substantive domestic pxoblems as in.environmental management, earth resources )
management, land use glanning, public works, transportation, health cdre.. .
delivery, educa;ioﬂ”gi;51ng, etc., and hence serve a great dlver51ty,and multz-
plicity of users. The dijersity of users who currently apply data op Services.
fronm many sources entalls dzscovery of unlque and localized applzcation needs,

e
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However, economies of scale argue ‘for developing standardized programs to serve
multiple uses. This puts a significant requirement for adaptation on the user.
Many problems stem’'from the nature of the user commmity within the non- .

federal public sector. Firsd, it is fragmented both in levels of jurisdiction
(that is, cities, counties, substate regions, and states) and within multiple
jurisdictions at the same level. Even within a single Jurisdiction, many
agencies may be involved in a problem in a given area, with little or no

. coordination. Moreover, there are few provisions for systematic transfer or.
disseminatién of information between or within various Ievels af government,
T@is user fragmentation not only inhibits the development of an aggregated set
of needs upon which to base a realistic and useful applications program, but
also creates a major marketing problem for ﬁrograms which might be responsive,
Second, many state and local agencies have insufficient awareness of technologi- ,
cal opportunities’and inadequate capability to ‘assess the opportunities and to
adapt them to their own needs. ‘Third, potential users generally lack the abil- )
ity to articulate needs in language that is meaningful to developers of technol-

. ogy, that is, in terms that assist suppliers in providing solutions to usér
problems. Finally, among users there is a lack'of management experience in
specifying goals and policy objectives, in planning programs and budgets to
achieve objectives, and in monitoring and assessing functions for program modifi-
cation and improvemert, . )

. . Similanply,. problems arise on the supplier side, There is a lack of aware-
ness among technologists about state and local decision making processes and
about the institutional, financial, and poljitical constraints within the systems,
Many programs for technology application provide incremental improvements to

-~ ongoing functions and the supplier does not have an appreciation for.financial,

. . political; or organizational costs of change. - b

While these deficiencies have Signifisant impact on the R&D phase, they are
.particularly important in the transitional pMase., The decision to go to an
, aperational. phase depends on demand and the ability to demonstrate an extensive
\ . potential market., Yet, while thé need may be recognized, the demand may not be
’ articulated, The awareness, capability, and hence demand of many potential users
lag behind available technology, and very few mechanisms exist for the aggrega-
tion M4 exqression of user demands. ' .

. L]

Recomnendations .
. ¢

It is clear that serious institutional problems_relative tp non-federal
users hinder the effectiveness of practical uses of space systems., The Panel
has recommended the creation of a National Council for Space Applications.
Certain aspects of that recommendation are germane to the question of non-

. federal ‘user involvement. " Ty i

The principle of formal membership for mon-federal public user agencies oh
'this recommended National Council addresses a major institutional concern of
such ulers namely, a substantial role in policy direction and priority setting’
at every stage of the applications program, In addition, the assignment to the
Council of responsibility for assuring formal contact between users and
suppliers, for assuxing aggregation and represéntatiop of users, and for initi-
ating experimbntal’institutional devqlbpmentiproggam§ deals directly with the

v
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\ ware systems to utilize them, to provide skill training,.to” ' .
encourage the development &f user management capability, and to -
v - provide assistance for adaptation of multiple-user packages to
Specific local needs, . ~ 4

’ > i

3 - 1

. . .
. ( \'_

- ) 4 . : /
problem of assuring involVvement of non-federal users. THe following recommenda- -
tions expand upon these points, particularly in the isterim period before the )
Council begins to function:’ ' . .

1. In order to capitalize on the benefits made possible by fedeml -

investments in space technology R&D and to increase the produc- -

‘tivity, level, and quality of serviece provided by etate and local

governments, inareas&d scope*and level of utilization of space.

derived information and servives by étate and local governmments ' .
should be a specific objective. Therefore; systematic development
- within the non-federal public sector of a capability to use

specific applications should be a major part of the applications -
program and an explicit responsibility of the proposed National X

Council for Space Applicatioms.

N

. . ¢ /

2. In furtherance of the preceding recommendation; experimentation
with institutional arrangements that, in cooperation with users,

, inerease the utilization\of space technology.in the non-federal +
public sector, should be an integral part of space applications
programs. Such an experimental program should inelude pilot
projects using field testing techniques that:

- ’ -

‘ a.  Are not ‘zvegaz‘ded as precedent setting b'efore the fact, - -7
b. . Do not uany advocacy of a particular institutional agzproach, . .
- e. . Do not imply continuing federal support, and ’ .
) d. .Provide J“'OI' i@pe@t evaluation. . . = oo

The expected outcome of .such pilot projects wouid not be standardized
institutional models but rather a.better understanding of and experience with
various institutional arrangements in different geographical, political, socio-
economic, and cultural contexts. Experiments should-focus on stimulating the
acquisition and use of data from spéce systems.through specific attention to: .
1. User mechanisms to define and assess user requirements,: Emphasis .

should be placed on a diversity of mechanisms and on encouraging

incorpdration of technical talent from wniversities, nonprofit

research organizations, and the private sector to assist and to .

increase user capability, ' . . ‘

2, Capability-byilding programs to educate user groups on the nature
and potential uses of data and services ahd on the kinds of soft-

3. User systems for aggregating and communicating $tandardized -
requirements by jurisdictional levels, geographical regiéns, and .
' : 32 ' e
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functional areas of use such as earth resourtds, epvironmental
quality, etc, * ’ . L}

¢ . .
Planning of recommended experiments should take into consideration the results

of assessment of previous and current institutional arrangements for technology
application, other NASA efforts at fosteringknon-federal involvement, and current
experimental efforts being conducted by the National Science Foundation, the
National Bureau of Standards, and the technology transfer activities of other
federal-agencies. Potential institutional arrangements for_experimentation *
should be designed and proposed by users. :

—" . 8. The Panel has recommended that responsibility for this program be '
’ assigned to the proposed National Council for Space 4pplications.
However, because the Panel comsiders that this recommendation is of
: great importance, it believes that implementatior. should not wait ]
, for the establishment of the proposed National Couwncil. According-
ly, the Panel strongly recommends that a program of, experimentation
' be initiated, immediately by NASA with the cooperation and imvolve- '
ment’ of,relevant federal user agemcies. Detailed plaming for
experimentation and other early implementation should begin as soon
. as possible, preferably this year. ’
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' INTERNATIONAL .CONSIDERAT IONS
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~ As foreign countries continue to develop interests in space, it must be
<xpected thiat they will have increasing impact on the U,S. space program and
upon space applitations in partieular, Practical applications of space systems
have demonstrated an array of benefits which most sovereign nations will want to .
provide for their citizenry. It is natural for them to want to participate for-
maximm benefit with minimm investment. The U.S. policy of free dissemination
of technology has encouraged’ foreign participation, It is ressonable to ‘expect

tpat this policy has led and will continue to lead to decreased, international /

tensions and can and will assist the U.S. in its international relations. -
Early in the space age, foreign countries provided sites for commmications .

satellite ground stations and followed with varying degrees of understanding 7

the accomplishments of the U.S. space program. In later phases scientists of
other nations have furnished experiments to be carried on board U.S. satpllites.
The European commnity has.successfully launched scientific satellites, Ground
stations for receiving satellite weather data have proliferated until now there
are more than 1,000 stations in the world for receiving weather pictures trans-
mitted automatically by U.S. satellites.' An international telecommunication
satellite consortium (Intelsat) has been formed and more than 89 countries are
now members, Intelsat currently has 6 satellites operating which cén provide C e
gore than 24,000 chahne1§ for voice commmication or 72 channels for television
relay, S . oo

Today, a European space agency is building the Spacelab and various coun-
trdes are building or contracting' for domestic commmication satellites, broad-
cast satellites, and weather satellites. Navigation and control of internation-
al aircraft via satellites will soon be initiated. Brazil, Canada and Italy have
.installed ground stations' to receive earth resources data from LANDSAT, and at :
least five other countries are plamning to install such statfons. These coun-
tries are aware that the LANDSAT series of spacecraft is experimental and that
the U.S, has not made a commitment to provide continuity in the filow of data.
NASA and user agencies have, hoﬁever, been seeking approval of programs intended
to provide~continuity of data, | : ;

Increasing participation of foreign countries in space increases their
ability to exploit its potential, Recent licensing agreements have given Japan
the technological capability to develop a low-cost space tranSportation system,

. The time when foreign countries have ‘the capabilities to ''go it alone" is fast

apprcaching. Obviously, economic factors will have a major effect on the_ability
of any country to develop ah independent capability. -
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. These factors contribute t& a new sefies of challenges and constraints for
the U.S. space applications program as follows: .

1. Continuity of data flow is needed. An increasing number of foreign
ground stations provides impetus for the continuation of earth resource surveys
by satellites. However, foreign investment in ground stations and data process-
ing facilities tends to constrain the ability to increase capability, or to
significantly change the characteristics of the space systems. Implied commit-
ments to foreign states are a major international consideration and must be
considered in planning of space systems, whether current or future.

2, Data security may become increasingly pertinent, Current U.S, policy
provides for open dissemination of all data acquired by NASA satellites. Dis-
semination takes place within a reldtivély short time after data acquisition.,
Countries with ground stations have agreed to open dissemination of data for
the present. Currently,, however{ NASA satellites are experimental satellites.
As technologies advance, as abilities to extract key resource information from
data advance, and as we move toward’ operational systems, it must be expected
that questions of data security will arise. If the United States is not to be
deprived of the benefits which operational systems can bring, it should take

the lead in developing policies relative to data dissemination, data processing
and information extraction. )

3. The technological leadershipfbf the U.S. in space communications is
being challenged today. Concurrently, the fact that communication satellites
have entered into the operational phase for the conventional services provided
by commercial communications carriers has led the Executive Branch to a decision
to drastically curtail federal RED on communication satellites. Meanwhile,
foreign countries are increasing their investments in space communications RED
and may leapfrog U.S. achievements.’' Government sponsored RGD is required to
assure U.S. leadership in the emerging field of spate materials processing and
manufacturing. U.S. leadership in the area of earth resources may be similarly
threatened ynless RED is pursued vigarously. Combined government-industry
teams in foreign coyntries are pursuing development of space data processing
technology. '

.

4. Cooperative as well as competitive programs for applications of space
systems are beginning to emerge. Meteorology is an example in which close )
cooperation has occurred in exploiting space technology. International programs
such as the Global Atmospheric Research Program (GARP) are‘closely interrelated

with the U.S. meteorological program. The Japan®se are building a synchronous

orbit meteorological satellite to work in conjunction with the U.S. Synchronous
Meteorological Satellite (SMS). Communicationg is an area of cooperation ready
for international competition. Earth resourcee and space processing are pro- -
grams that aré'nearing the possibility for eithdr international cooperation or
competitiop. Q . Coe s '

Foreign countries and international organizations such as the U.S. and the
World Bank have the same problems as the U.S. in aggregating user needs, con-

, solidating requirements, and establishing focal points for program participation.

The recommended National Council for Space Applications, with strong assistance
.
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from the Department of State, should establish metheds for making foreign infor-
mation needs available to U.S. program planners. These needs then should be *
considered in the formation of the U.S. programs. ' .

The Panel offers the following recommendations relative to international a
considerations:. '

2.  The proposed National Council for Space Applications should
encourage international cooperation in space applications pro-
grams. Forums should be encouraged for discussion of requirements .
and aggregation of international user needs. Agreements reached
with foreign countries should be ¢ompatible with U.S. objectives
for space applications programs and should not impede development
of these programs.

2. U.S. practices in dissemination of earth resources swrvey data -
should be subject to regular review and modification to’ assure ,
. eonsonance with domestic and foreign policy objectives. Space
.applications technology should be considered a factor in achieving
the broad objectives of U.S. foreign policy. n '
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R canpot be identified. The U§S. Census Bureau will undertake, on a non-
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SPECIAL 1SSUES WHICH RELAtE TO PRICING POLICY

&

¢

—

The attention of the Panel has beeén drawn to a number of special issues
related to pricing policy which while they clearly impact the deliberations of .
other Panels require particular considergtion in the context of institutional
arrangements. These include selected examples, existing legislation, and experi-
ences and provide a background for consideration,of pricing policy. -t

.

USE OF GOVERNMENT FACILITIES

Existing legislation and implementing Executive®rders provide that=tg€%tain

" specialized government facilities_(such as NASA wind tunnels) can be made availq | |
able for use by public and private groups. A déetermination must ually be made ' .
that the proposed work is in the public interest, that it does not Wnterfere :

. with the primary mission of the facility, that it does not unfairjfi;ompete with

comparable private facilities, and’that reimbursement is made for incremental
costs of facility operation and technical support. An interesting question is .
whether -experimegntal results so obtained must be made public, .At least in the
case -0f NASA wind gunnels, companies paying for the use of the facilities have

proprietary rights to the data, . 1
‘ - "‘6:‘ . ) 71
. I{CENSUS DATA -EXAMPLE ‘ . . ;
. e , LN
Data derived from 3 U.S. census can be released to.users in a special form,. *. v,

prdyided that data are #ifficiently aggregated that individual repérting units

- mterference basis, special studies or tabulations provided that the request™is
deemed to be in the public@nterest and on condition that the information so
derived is made publ& ilable, Reimbursement for the incremental cost is
.required from both pubTic and private users and usually is Stipulated in a
specific contractual agreement. ’ ’ . T

. Y B R M

. T PATENT LICENSING S '
~ . \N [ .
. Patent licensing policy for the U.S. government.as a whole-is under review
" because of recent litigation. Currently, NASA patent licensing policy provides

0, o

L3 - -

-1

. | 49 - - )




that NASA products may be licensed either exclusively or nonexclusively. Equal
opportunity to apply for licensing is prov1ded and the applicant must spec1fy

a royalty fee (hhlch may be zero) that he is willing to pay. This fee is sub-
Ject to negotiation, 43 are other terms of the license. Exclusive licensing
requires a determination that the proposeﬁ use is in the public interest and
that protection through exclusivity is needed to commercialize the technology.
NASA has made it clear that the size of the proposed royalty fee will not be the
sole basis for awarding licenses. Monies derived from royalty payments flow to
the U.S. Treasury and are not retained by NASA. ]

\J : .
SPACE PROCESSING ) )

Cost sharing agreements, ‘both international and domestic, are common. An
‘experiment to grow crystals of relatively insoluable substances, to be conducted
as a part of the Apollo-Soyuz Test Project (ASTP), is apparently the f1rst case
of industrial cost sharlng that has occurred in the program of experiments'on
processing of materials in space. Development costs 585 bezng sharad\equally by
NASA and Rockwell International Corporation. B

- N . L4

OVERALL POLICY - ..

* 3 A} " .
Pr1C1ng for several klnds of standard products has been devgFloped within
the federal government., Reports from the U.S. Government Prin ng Office or
_ the National Technical Information Se®fice ‘are priced accordigg to a general

principle of generatlng enough reven offsét the publisking- and operating
costs. Currently pricés for earth observatlon images aqd dat ,,the e
Department of the Interior, Earth RedYjurce Qbservatlon,?rogram {4 Ceﬁter at
Sioux Falls’} South Dakota, and from e¥her Epderal data centers. are b

recovery of costs at those centers. The oD®gctive 1s that the dlssemlnat : |
centers will eventually become self-supportinf® . oy " RN

The Panel feels that pricing for space systems data’ and serv, ces should
‘be based solely on the objective of revenue generation, but should include con-
sideration of other effects of price on demand and user involvemert as discussed
below. There are’ areas in which prices should not only offset incremental costs
but also help to-recoup the costs of RED. There are other areas in which-prices
designed to generate profits will shut off long term revenue flow and prevent
realization of the largest pg£51ble benefits by. reduc1ng incentives to users
and limiting the number of cohsumers, who can entér the system. Thé Panel rec-
ommends that pricing be decided accordlng to policies established by the pro-
posed National Council for Space Applications, and should take into account the
following factors:

1. The phase of‘systemvdevelopmeﬁt. In general, prices should include,

more of the costs as the system proceeds from R&D té operational
statds.




.
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3. Marginal value of having a large body of users assesged in terms of
a. Efficiency of large scale systems {fﬁr.example,:number
and scale of launches, integrity of national or“global
data systems), including economies of scale in panufac-
ture and operation; . .
b. Sensitivity to price of non-federal investments in-per- .
fecting technology and supporting systems; and, .

c. -The effects of providing a large number of centers for
. dissemination of space derived data, particularly in the
transitional phase between RED and operational.

‘4, Effécts of alternative pricé levels on market structure and equity,
. y

13

S. Effect on international commerce.

6. Effect on U.S. capacity to maintain sufficient techﬁ%logical
capability to

a. Continue the U.S. role as_a'leader in developmen‘ of
~ peaceful use of space, and -
b.  Assure continuity of service necessary for users to
. decide that they cam safely make long term commitments <
and investments.

7. Ripple effects of prices on economics of components and supporting
systems ,which may be needed for military or other federal programs,
in other words, effects an total fevenue and expenditures of the

U.S, government, .

The Panel recognizes that the cost of space derived information or services
will involve a wide range of prices, rates for one-time and continuing services,
and a variety of cost sharing arrangements, However, the Panel believes that
consideration for each situation of the factors just listed will produce a
pricing system which is sensitive to most of the elasticities vand ancillary .
"effects which should be taken into account. JIn no case, in the Panel's view,
should pricing policy be gov. d solely by short-term first-order effects on

the revenue of the agency involved or of the U.S. government as a whole.

z
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The capabilities of space systems constitute a totally new technological
force developed within the United States beginning in 1958, 1In the decad® and
a half since the start of the space program, rapid progress has been made. in,
the application of space  technology.’ Operdtional uSes of weather and communica-
tions satéllites already have, important worldwide influence., The Panel o Wi
Institutional Arrangements believes that the full extent to which this still-
new technology can serve mankind is not yet recognized. Indeed, the Panel feels
that only the surface has been scratched in applying space systems to earthly
problems that are recognized as currently or imminently critical. The Panel,
therefore, recommends that deldberate aﬂd planned programs together with the
necessary institutional arrangements be established to assure the widegt pos- .
sible application of what has been and is still being learned and what ig and’
can be done pith technology already'available: '

The Panel's recommendations are aimed primarily at providing means for
‘involving potential users (within federal, state, and local governmental
agencies and private sectors) in the early stages of planning and implementa-
tion of spage programs, and continuing their involvement throughout three suc-
cessive phdses in the evolution of space systems, defined as follows:
R&D phase, characterized principally by the need to develop,*
test, and evaluate technological capability with some adyisory
involvement of potential users. .
Transitional.phase, characterized by -a demonstrated technolog-
ical capability but still without a fully developed and, gener-
ally, with an unproven user market. It is necessary to bring
the technologists and potential users together. Needs of poten-
tial users are tested and™svaluated directly through institutibnal
arrangements that can be effectively used for the third phase.

3.  Operational phase, characterized by available technology and
defined user market. Weather and communications are obvious
examples of areas-in which space systems are Operational although

parts of these applications are still in the transitional phase.,
' ~N
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The Panel has examined the requirements of thes/e three phases of space
systems evolution to assure that its recomtended institutional arrangements are
suitable to each. The pr1nc1pa1 resultmg recommendatlons are as follows:+¥ .

1, -NASA should contznue to furnieh the ca,pabzhty for techmcal i
support services through the operational phase, with, partzcular
emphasié'on launching and tracking, data acquzszmon, and
general advisory space system support. . Ve

* 2. Open access to data for all users must be assured through a
federal data mandgement system but any user who has the incen- .
tive to do so should be permitted to establish his own data
gathering and processing system at his own expense. We there-
fore propose the possibility of a variety of data processing
centers, with at least one fail-safe link that assures to all
users an opportumty for equal access.

3. A continuing R&D process must ‘be assured through all phases of
space systems activities. NASA obviously has that responsibility
in the RED phase. Lack of a well-defined market es necessary
a strong and continuing federal role in supportinfy (funding) R&D .
during the transitional phase. At #he same time\formalized user
guidance should define R&D needs and evaluate results throughl-
that phase, Thus, joint funding with non-federal users should be !
encouraged. NASA should continue to ‘serve as' the agency respon- .
stble for operatwn and fundipg. but should recetve multi-agency
support and parthpatwn. ing the operational phase, users
should fund RE&D that is specifically intended for théir systems
while broader national'needs, defined by users, will be satisfied
by NASA with federal funds when privqte investments are not '
adequate. A systematic means should be devised for' user payback.
of federal funds« spent for R&D zn this phase.

4,  Although the Panel is concerned about “the weakness; of committees

. as operating orggnizations, it nevertheless strongly reconmends
the establishment of a Wational Council Jor Space Applications.
Potential users of space applwatwns exist within federal, state,
and local govermmental agencies dnd within the private sector and . . ¥
their needs extend ‘through a wide variety of dzsczplznes. The

' proposed Council should have top-level representamon from -
involved federal Executive Depaytments and agenmes and should pro-
vide for state and local govemmental representatzon in its delib-
erations. Such a Council is needed to assyye systematic policies
and arradyements for coordinatiing user needs with Bhe techno g~ :
iecal capability ‘that has been énd is being developed. An existing .
multiplicity of agreements and committees emphasizes the need for
.8uch a coordinating framework, partivularty as users and the
desirabilify of user aggregation increase. The proposed Council

S wouZd exeyetise the fogglozbmg functions:
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f?enem} policy direction _

Pmomfty setting | '

Mainjtenance of open access to data " . ' . E
Assurance of contzmnty and 3tcmdczz'd1,zat7,on ‘ N -

Coordination and evaluation of pmgram development and
tmplementation

Establishment of pmmng pony and prfvision for impact N
assesshment - -

Assurance of formal contact between yYsers and 3uppZ1,ers .

Encouragement of non=federal gove
mvestment.

. 1. The Council is 3tatutomly estﬁ)lwhed.
~ 8.  Its membership includes all fedqral agencies With q sub-
" Btantial interest ih space applications and a system is
developed by the Council for state and local governmental
) \ , agenmes subsequently tb become members.
© 3. The Chazman i8 the Acbmmstrator of NASA.

o 4 an mdependent pmfesswnaz stdff is provided to the
) Council.
5. The Council adminigters its awn budget that 3houid pro-

vide for, among other activities, experimental programe
conducted through appropriate operating agencies by which

. msmtutwnaz a.rymgements are developed by users. ,

6. The Cowzczl i8 responsible for assuring aggregaindrz and

- and representation of users of space-systems appmcai:wns.
?. The Council is requwed to report at least annw.zZZy s and .
- otherwise as requested,” to the U.S. Congress. Co
8.  Substructures in dwmplmes requiring 3pec1,aZ1,zed appli-

cations are developed and delegated certam funcz‘:wnal

'respanav,bzhmes by .the Council.
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importance of applying the space systems capshility that has been and is being .
. . < . - -
successfully'developed. . -, . N
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S The Panel emphasiz.es' that Copozci‘z recommendations will be carried out
by existing agencies and that the Council will not replace the exist-
ing budgetary process, operavional,responsibilities, or regulatory g
A ” . S .

- 5. The l;anel’recormzends thé formal establishment of an e‘zpez*imem‘:al'

P program for institutional development and evaluwtion to dgter-
. ming the most effectiveSmeans by which non-federal potential .
: users can be organized and encouraged to make effective use of
- space &ystems.' This program should be initiated immediately by
. .~ FASA but should be gspigned to the Mational Council.as soon as
L+ the'Couneil is operable. .

J\‘/ In ;onc#on, the Panel on Institution{l Arrangement believes space appli-

‘ . ".cations earried out'ir a mature way with reasdpéble constraints.to assure a
soundly paced program should provide major long {term benefits to all mankind.
Techfiology i5 clearly at the point where expanded and extensive uges can be made
apd’ should be encouraged. Implementation of ,the recommendations of this.Panel
and ,of other Panels in the 1974 study require- enlarged legislative authority.

We believe that pblicies apd authorities defined in the Natidnal Aeronautics and \
Space Act of 1958 should be extended to assure the m€ans and to emphagize the
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